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ABSTRACT. Temperature and current measurements have been made during tran- 
sects of the Florida Currents Temperature variations that may correspond 
with the tide or with internal waves have been noted on the western side 
of the Current, Seasonal variations also show up, Often, cooling of a 
water column is associated with s. more rapid temperature changes Each 
section on ohe Florida Current, transversewise, produces? a characteristic 
batliythermogram. 

Surface currents were measured by means of a geomagnetic electrokinetograph. 
Monoaxial and biaxial current patterns were found. On the west rn side of 
the axis occurs the greatest horizontal surface velocity shear,, and associ- 
ated vdth that is the greatest horizontal temperature change at 100 and 200 
meters. Near the western edge tnere is indication that greater average speed 
is associated with greater net surface change of temperature* 

Determinations of transport have been attempted by means of the Ikialkus-Stem 
theory. There is a strorig relation between transport and the cross-sectional 
area above the first strong thermociine. As yet, no obvious relation between 
transport and average surface velocity has been observed, A slight deepening 
of the first strong thermociine below the speed axis of the current has been 
noticed. 

Observations nade along the western edge of the Florida Current and in the 
area west of Eleuthera Island, the "Antilles Current" area, are incorporated 
in this report, 

INTRODUCTION 

A series of temperature and velocity measurements across the Florida 

Current was started towards the end of December, 19^2 in an attempt to 

discover and understand the variations - seasonal, lunar, diurnal and 

meteorological - in temperature, velocity and current location that have 

been noticed in this body of water. The research vessel of the Marine 

Laboratory used in this investigation is the U.S. Army T=19«> (Plate 1,) 

Its overall length is 65 feet, with a beam of 16 feet, and is powered by 

a Superior MRD-8 diesel engine. It accommodates four scientists and two 

crew members. The T-19 is equipped with the following hydrographic gear, 

which is being used in this investigation: 

Hydrographic winch, wire and Mansen bottles 
Bathythermograph winch, wire and bathythermographs 
Geomagnetic Electrokinetograph (GEK) 

safe 



Fathometers (NMC-1) and (UQN-16) 
Loran 
Meteorological instruments 
RDF (recently installed) 

The timing and spacing of this series of cruises was not believed to 

be critical, at least in the beginning, when there were but few observa- 

tions of the type to be used.    For this reason, and considerations of 

weather, the size of the vessel and its availability, these observations 

in retrospect are irregularly spaced in time* 

Temperature Variations 

Procedure.   The observational procedure for this investigation was to 

make bathythermograph observations every half-hour during the transects.    A 

few hyrtrogr-aphic stations were attempted, but the flow of the current is so 

great as to make the operation very difficult and the results questionable, 

and they have not been used. 

This report has used the partially corrected bathythermograph (BT) 

traces-  as this laboratory does not have facilities for photograpning and 

correcting tho slides en masse.    They will be sent to the Hoods Hole uceano- 

graphic Institution (VJHOi) for processing*    Whenever the BTs made a double 

trace, the right-hand trace was read* 

Listed are the cruises and dates during which the Florida Current was 

crossed;    (for temperature-Depth profiles, GEK vectors, and Temperatures at 

100 and 200 meters, see Figures 1 to 16). 

T-2U0 December 22-23, 1952 
T-302 January 5-6, 1953 
T-30U January lU, 1953 
T-307 January 20, 1953 
T-311 February 11 and 17, 1953 
T-315 March 12-13, 1953 
T-320 March 26, 1953 
T-323 April 28-29, 1953 



Variations in three columns of watera As the observations of the tran- 

sects increased^ it became evident that temperature variations for a column 

of water existed* In order to study these a chart was irade (see Figure 1?) 

consisting of the mean temperatures to 300 feet and to 600 feet, for thre8 

columns of water that might show some ssearungful pattern* One column was . 

chosen at 80° 01» \1,  near the Miami shorej a second at 79° h$%  W, midstream! 

and a third at 79° 21' V?, near the. Bahama Banks. Since all of these cruises 

were net made in exactly the same latitude, the columns of water under con- 

sideration are located with rryj.net  to longitude only. 

The seasonal change in temperature is recognisable in Figure 1? by 

the general cooling of the water until the middle of February, and then 

warming starts to take place;0 In rtidstavas and along the eastern edge the 

seasonal change is very clear, but alon^ the western edge it is evident that 

other strong factors are involved, beclouding the seasonal effect. 

Most of the cruises consisted of a crossing of the Current and a re- 

turn crossing with a delay of a few hours, so that the two transects were 

made usually within an 18-hour period. Variations in the mean temperatures 

were noted within this period. 

Along the Miami side at 80° 01' W there is indication that the column 

of water doivn to at least 300 feet becomes cooler during ebb tide and warms 

during flood,. Towards the middle of the Florida Current at 79° h$''  V( this 

same relationship exists, but not so consistently: and along the Bahama side 

this relationship seems to break down. The daily variation in the mean 

temperature at the western column is usually greater than that observed in 

the other two. This might be expected due to the fact that on the west side 
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of the Current there is a rapid change of temperature vertically as well as 

horizontally,, so that any horizontal or vertical motion of the water would 

bring in warmer or solder water from a location not very far away* This 

temperature variation would tend to diminish toward the eastern side of the 

Current as that water becomes increasingly isothermal, vertically and hori- 

zontally* It should also be noted that the time intervals between obser- 

vations for the column of water at 79° 21: ¥ were much shorter than for the 

other two columns, a fact which would lessen the chances of noticing any 

daily variations* 

If this warming and cooling is associated with the tides, as it appears 

to be, then e ither a whole column of water i-u moved towards the shore and then 

back again- or the notion of internal waves associated with the tide may af- 

fect the thermal structure vertically, The latter possibility at present 

seems "to be more plausible, since a vertical displacement could more easily 

produce the large temperature changes observed along this shore-bound region. 

The temperature distribution in a vertical section across the Florida 

Current off Miami, given in Figures 1 to 16. contains another feature of in- 

terest* This feature is clearly shown in Figures 1 and 2. The temperature 

distribution shown in Figure I was obtained in the first leg of T-21+0 cruise* 

The first BT trace was obtained at 0?£0 o'clock a few miles off Miamij the 

remaining traces were obtained at a time interval of one-half hour* The 60°^, 

65°, and 70° isotherms near the Miami side are seen, in Figure 1, to be in 

the depth interval of jOO-UOO feet. Figure 2 shows the temperature distribu- 

tion found during the return leg of the T-2I4O cruise; the two BT traces near- 

est to the Miami shore were obtained at 1U05 and l£3C- o'clock the next day9 

The corresponding 60°, 6£°, and 70 F isotherms are now seen to be in the depth 
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interval of 200-300 feet. The isotherms have risen 100 feet.- This shoaling 

feature of the isotherms expressed in terms of the cooling of the water col- 

umn, is summarised in the top frame in Figure 20 for all the cruises*. In 

addition to the shoaling feature, the isotherms tend to pack together when 

they risej this is readily seen, for example, in Figures 3 and )i, and has 

been noted during a U8-hour anchor station in the Current during Megr, 

The period and cause of this recurring phenomenon can not be determined 

from existing data. Parr (1937) suggested an east to west transverse movement 

of pockets of high salinity water along Sigma-T surfaces. If this suggestion 

applies, then the slope of the appropriate Sigma-T surfaces in the present data 

must be greater than that of the isotherms. This can be seen in. Figures 9 and 

10, for if the water column near the Miami shore were to be colder and to have 

a stronger temperature gradient at the 300-foot depth, the pocket of water must 

come from a depth of 650 feet or more near the Cat Cay side. Unfortunately, 

no salinity data are available to check this. 

Figures 2? to 29 show the BT traces of five transects across the Florida 

Current. These five were selected because a complete GEK record for the same 

period is also available, making comparison possible. In reading these traces 

the Miami side is on the left, and the Bahama Banks on the right. 

An interesting phenomenon to note is that each section of the Current, 

transversewise, produces a BT trace that is quite peculiar to itself. In 

other words, a trace made on the west side is very different from one made on 

the east side. The depth to the first strong thermocline deepens from west 

to east, and the trace gradually straightens out. Not far from the Bahamian 

side '&he traces show more small irregularities and show slight temperature 



-6- 

inversions. Near this region also the depths to the first strong thermocline 

show some irregularities. As will be noted in Figure lU this region was a 

transitional area between the main current and a counter current close to 

shore. It appears that at the area of highest surface velocity the depth to 

the first strong temperature change increases and then decreases once that area 

is past. Another phenomenon that has been observed in this set of BT traces 

is that the traces west of the current axis are apt to 3how more than one 

sharply defined thermocline, while to the east of the axis the traces show 

lesr- cell defined thermoclines; and often only one. 

Almost no temperature inversions on the traces have been noted on the 

west side of the Current, This fact; however, may indicate that usually 

T4 : »"!_-    .- -     ». ~   »^1J   iimtovi   A o    PI r*r.p r\ r-   o «-wi + ^viyQ w}    a T nn r»   +Vig   moot   S-'dS   Of the    Current: 

Temr z.r.zt'+rc  inversions along the left approaches of the Gulf Stream, east of 

ra...     ijr •'••f «   •        ~-»A   rl'mnst    alvnm>    —-»*• — J JO ; '.:i.>  i   -••. IOJ    oio   axuuo u   aj.najs   uvvcu. 

•!"i.' I .rn.vore.tare-depth traces for a column of water change with time, as 

ray oc soov !ry comparing Figures 2%  to 2°. The greatest change is that as- 

33C.j.s\.~.('  v.vU, tl-c- uepth to the first sharp thermocline. This change in depth 

ma'y '-•-; * :••-».-sOiV.'. 6ha:L..^, being deep in the winter and shoaling vdth spring. 

The depth may depend upto the water transport, deepening vdth increased 

transport, which in turn may bo associated vdth the seasons. Von Arx (per- 

sonal communication) has suggested that the tidal cycle in the Gulf of Mexi- 

co may influence oransport, temperature, and salinity in this region. The 

angle of the trsze below the thermocline does not change appreciably except 

that in Dec-.mber 'Figure 2$)  the. temperature change with depth was much 

greater than during the other months. 

It is hoped that with a set of BT traces that cover a complete year 
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Figure 1.    A TEIVERATUHE-DEPTH PROFILE    B GEK LECTORS 
C  TEMPERATURE AT 300 WfSSBS TV- 
Data from Cruise T-?UO Miami -to Cat Cay December 22,  1952. 
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Figure 3. A TEMP EitATUPiE-DEPTH PROFILE 
B TEJIPERATUTiE AT 100 METERS 
Data from Cruise T-30? Miami to Cat Cay January 5,  1953, 
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Figure 9.    A TEMPERATURE DEPTH-PROFILE 
BfiG TEMPERATURES AT 100 AND  200 I1ETRBS 
nnta. from  Cruise T-311 Miarrd t J Cat Cay February II,  X-9bi< 
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and sre well spaced in time, one will be able to correlate their configura- 

tions with current velocities, transport, the seasons, changing water masses, 

and the general wind pattern of the Trades, 

Future plans.  Ithout doubt there are other factors involved to pro- 

duce thermal variations in this body of water. The procedure of making tran- 

sects across the Florida Current has made it difficult to obtain a picture 

of a column of water with respect to time. Cther considerations were in- 

volved when this procedure was adopted. For this reason it is planned to 

hold a position for 2I4. hours or more while observations are being mads,, A 

series of such stations will be valuable in describing thermal variations 

and in ascribing causal factors to them. Ar.  effort along this line has 

been started jointly by the L'arine Laboratory of the University of Miami, the 

VJHOI, and the Fish and Wildlife Service. 

Velocity Structure 

Procedure. The GEK was used as freqnently as possible in the Florida 

Current Survey, ^om December 22, 19^2 to April 29, 1953, 75 GEK fixes 

were made in the general area between Uiami and Cat Cay-Bimini. Most of 

these fixes were made during complete transects across the Current, and a 

few were made along the western edge within sightof land, so that GEK read- 

ings might be compared with velocities indicated by drift buoys. That \\ork 

will be described in detail below. Eight satisfactory transects were made 

in tiie xOj-xGwing manner. 

The ship's heading was determined by the average surface velocity to 

be expected (three knots) between I'iami and Cat Cay. During the outbound 

crossing a course of 127° T was steered forthe complete crossing. Yfith an 
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average speed a between six and cnephalf and seven and one-half knots, the 

time for crossing was usually about seven hours* The general procedure was 

to make a GEK fix as close as possible to the edge of the banks on each side 

of the Straits with fixes spaced every hour in between. The fix was exe- 

cuted by turning 90° to the right from base course and steering, that head- 

ing for three minutes. A 180 turn to the rirht was next executed, and that- 

heading was followed for three minutes. The base course was then resumed. 

This type of maneuver should bring the vessel back to its original position 

except for the distance set by the current. 

Accurate positions were taken at the first and last GEK fix. and bearings 

were taken while in sight of land. All other positions have been derived 

•from dead reckoning. (Loran does not operate well in this area.) It is 

assumed that the electrode pair is well matched (made at TJHOl) and that 

it is not polarized significantlyj in effect the GEK reading is assumed to 

be correct. Then there remain two primary sources of error - errors due 

to steering" and windage. The steering error is taken to be half a nautical 

mile either way. (For future consideration this amount affects the computed 

transport by 8 per cent at the most.) Table 1 below gives the average lind 

speed and direction during crossings of the Straits Then the GEK was being 

used. 

TABLE 1 

Average "find   Average Yfind Speed 
Cruise   Direction (Beaufort Scale) 

(First half of leg) 1 
(Last half of leg) 3 to U 

T-2U0A 300° 

T-311B- 330° 

T-315A 150° 

T-320B 010° 

T-323A 110" 

u 
3 
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Transport determination. An attempt has been made to determine trans- 

ports of the Florida Current in the manner evolved by Malkus and Stern (19>"2). 

Stated simply the mean current velocity (IDV) for a particular column of 

water is the difference between actual surface velocity (as determined by 

the set of the vessel) and the GEK reading. 

Mean Current Velocity » j'ciual Set - GEK Velocity 
(uncorrected for K) 

Total Transport - Mean Current Velocity x Area of Cross Section 

This determination of transport has been modified to fit our purpose. 

Due to the fact that nc acerbate positions could be established between the 

first and last GEK observations, it was impossible to determine the MCV or 

the K factor for each GEK fix. Had that been possible the MCV could have 

been established at several columns of water across the Current, It was 

feasiblej however, to determine the total set for each transect of the 

Current and then compare that with the accumulated GEK sets or velocities. 

In this way a MCV from top to bottom and across the vhole Current was estab- 

lished. For a diagramatic representation of this procedure, see Figure I8.~ 

There are two important assumptions that have to be made in computing 

the transport by this modified method. The first is that the MCV for the 

complete transect is the same as the average of the several MCVs at each 

GEK operation. The second assumption is that the cross sectional area of 

the Current to be multiplied by thfi MCV is approximately U3 million square 

meters. This area was determined from Chart 1112. (U.S. Coast and Geodetic 

Survey) between Miami and Bimini, At present it is impossible to estinate 

the cross sectional area of the moving water. Table 2 summarizes the 

results "f the ^ix GEK tjpAnsAijts. 
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Cruise Date 

TABLE 2 

Mean Current   Transport 
Mean K Velocity cm/sec ICMas/sec 

December 
1952 

22-23 2.2 9U l.n  cf 

T-311B February 17 
1953 

2.2 101    ' '-  U3.5 

T-313B February' 
1953 

27 . 1.5 k9 21.OU 

T-315A March 12 
1953 

1.6 62 26.6 

T-320B March 26 
1953 

1.8 57 2U.5 

T-323A April  28 
1953 

1.1* 53.5 23.0 

The transport values for the last four listed cruises are close to 

the conventionally accepted value of 26 x 10 m /sec (Sverdrup, et, al. 19U6 

p.'672). Those for cruises T-2l;0 and T-311 are much larger. Because no 

previous published computations have shov.<n such hi#i figures, it is necessary 

that they be: "justified". During the T-2ii0A cruise the wind directions 

were mostly north with the remainder from the northwest, and during cruise 

T-311 the winds were from the same quadrant with higher- speeds during the 

latter part of the transect. (See Table l)    It v«ould appear that any error 

due to"windage would decrease the observed set with respect to the actual 

set for these two cruises, and so diminish the transport value. Hence 

their larger transport values are apparently "real" as far as windage is 

concerned. G. Vfertheim's (personal exsmmunication) study of the Florida 

Current transport using the Western Union Key West-Havana cable indicated 

that the uncalibrated electric potential readings have fluctuated by a 
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~*-.J-  -V-w*.-*-!^ n«/Mn+ factor of two; this may or may not mean that the Florida Current urancp 

fluctuates by a factor of two, Ult the impression is that it does have a large 

short terra fluctuation. \T. von Arx (personal communication) thinks such 

large fluctuation is due to the diurnal tide in the Gulf of llexico, and he 

is currently studying certain of its aspects. Finally, the correlation 

between the water prism above the observed thermocline and the average K 

factor may be invoked (see pages 11 to 13) in support of the computed trans- 

port, for the same factors which enter in the transport also define the 

magnitude of the K factor, namely, 

K = actual set 
OEK set 

Transports and dapth of first strong ther-iuwline. Stommel; (19U8) 

: has shown tnai, for a non-conducting bo+tcm, the K factor (a non-dimen- 

sional number by which -ohe observed GEK signal must be multiplied to yield 

the corrected current speed? is dependent upon the thickness of the moving 

layer relative to the thickness of the resting subjacent layer. In the 

absence of actual measurement of the depth of no motion, and as a first 

approximation, the depth of the observed thermocline v/as used. The plausi- 

bility of this line of thought is based on the physical fact that at the 

thermocline, where, in general, the rapid decrease in temperature with 

depth effects rapid vertical change in horizontal pressure gradient and 

L.. ,ia--vg3 VcjJtiuaj: Susar streco force, there i 

salinity increascc with depth or decreases but slightly.. • But there are 

no a HricrH reasons to insure that the approximation is workable; for many 

proc^a^s vork to displace the thermocline. In the first place, the 

therrr.ooli.ie is a discontinuity surface; as such its slope is governed, at 
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least partial!;^ by the horizontal shear of current across the surface as 

expressed in J»Iargules' equation for frontal slope. In the second place, the 

thermocline, being the lower boundary of the mixed layer, Ganges 'its depth 

as the strength of convection and wind-stirring vary, And lastly, other pro- 

cesses in the ocean,' such as internal waves, convergence, and divergence, 

will add further complications. To minimize some of these difficulties,' the 

observed therraociirie depths were not used directly. Rather, the size of the 

water prism above the observed thermocline was -assumed to have the character- 

istics of the total mo'-ing layer as far as the K factor is concerned. As 

Trill be seen later, in spite of these complicating processes and crude ap- 

proximations, the assumption appears to be workable. Nevertheless, the pos- 

sibility of fortuitous coincidence cannot be ruled out* Studies of thermo- 

cline depth, such A3  Pax,u!Llo's, have shown the depth to vary seasonally - 

generally attaining its greatest depth in January or February and beginning 

to shoal as spring approaches. More data are needed before a sound conclusion 

can be reached. 

Fibres 2$  to 29 are reproductions of the BT traces corresponding to 

the GEK transects„ The thermocline, here defined as the depth at which the 

fint "strong" temperature (gradient begins, is readily found in the sections 

for cruises T-3I1, T-315, 2-320, and T-323. It is less obvious for cruise 

T-2U0, but ooraparisons with temperature-depth traces of other onuses whow 

that the thermocline shown as the curve B-A (Figure 2$)  is a reasonable one. 

(BT traces for T-2i>0 extend only to about U00 feet, thus in the comparison, 

the portion of BT traces deeper than U50 feet in other cruises should be dis- 

regarded. ) These thermocline depths are replotted in their true relative 

geographical positions in Figures 22 to 2lu The cross-sectional area of the 
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moving water prism above the thermocline and between 79° 22,5* and 80 02.5' 

for all onuses were then found by planimetry* The increase or decrease of 

the water prism appears to depend primarily on the greater deepening of the 

thermocline depth, near the Miami side, while near the Cat Cay side, it may 

deepen, shoal, or remain unchanged. Table 3 below summarizes the sizes of 

the water prisms above the thermoclines and their corresponding K factor and 

computed transport values. 

Cruise   Date 

TAELS 3 

C'ross-opctional Area of Transport Through 
Average   T/ater Pr.sm Abo•) the Florida Straits 

K Factor     Tliermosli;>;('lO'5f b2) {iC^rnVs) 

T-2U0A December 22-23        2.2 
-i oco 

T-3UB February 17 
1953 

T-313B February 27 
1953 

T-315A March 12 
1953 

T-320B March 7.6 
1953 

T-323A April 28-29 
1953 

2.2 

1.6 

1.3 

1.U 

^.9 

$.9 

no record 

(large) 5.0 
(email) Uc8 

5.1 

3.6 

1*0.5 

21.0)4 

26*6 

2lu5 

23.0 

It is seen that the correlation between the average K factor and the 

cross--ectional area of the water prism above the thermocline is very en- 

couraging. 

Tharr.cc]ine and velocity axis.    Fipures 22 to 2h of the thermocline 

depxhs reveal another feature of great interest.    For cruises T-315* T-320, 

and T-323* the speed axis 01 the Florida Current is near a dip in the 
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thermocline, For cruises T-311 and T-2U0 the feature appears to be some- 

haiis bv the tire*501'""''0 i",'p i«tf>•ai waws.  A nhvsical basis 

for this thennocline dip is that while as a whole the thermocline surface 

,is not level with respect to the earth gravity, it is sufficiently level 

near the speed axis to reflect the rapid change in the height of the sea 

surface there. Previously, Pillsbury (1890) noted this feature for the 

level of no notion and the speed axis. 

The relation of the thermocline dip with the speed axis implies that 

while the wind stress is the ultimate driving force of the Florida Current, 

the speed axis is directly associated with the distribution of water mass* 

Of the five velocity transects (the curves give the unconnected speed of the 

northerly components of the Current) two show the "familiar" profile of a 

single speed axis while the remaining three (T-311, T-31S> and T-323) have pro- 

files with ti.vo velocity maxima. 

Velocity and surface temperatures. The sea surface temperatures obtained 

by means of the bucket thermometer are plotted in Figure 21, The table below 

gives the net sea surface temperature change from the Miami sea buoy to the 

point eastward at longitude 79° 55* for all five cruises aid the corresponding 

average current speed (unconnected GEK measurement) for the same space intervals; 

TABLE h 

Net Temperature Average Current 
nu~r.~n    (On   "\ *«— / » 

T-2U0 

rr. **•* •* 
1-JJ.i 

T-315A 

T-320B 

T-323 

0.0 65 

AJ-U 

o,9 mo 
0.1 70 

-%    n 
U.U 125 

\i v—- 
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The table indicates a tendency for greater average speed to associate 

with greater net temperature change. It is as if the sea surface temperature 

gradients are proportional to the slopes of the sea surface, and this should 

,be so if the temperature distribution is the primary factor in the distri- 

bution of mass. (Available surface salinity data support this and indicate 

that temperature is the controlling factor.) perhaps the inference can be 

mads that, as with the relation of the thermocline dip to the speed axis 

farther offshore, the current nearer shore (in particular from the Miami sea 

buoy to 79° 50' TO longitude) is al30 closely associated with the distribution 

of mass. This would imply that the processes of the merging of the tvio 

speed maxima into one or the splitting of one maximum into tro are closely 

related to the mass distribution. These observations will have an impor- 

tant bearing on the interrelationship of wind stress, mass distribution, 

and the dynamics of the Florida Current. , No obvious relationship has been 

noticed between surface temperature, and a biaxial current. 

If one may assume that the speed axis to which a thermocline dip is 

associated is the speed axis of the current, then the speed axis is seen 

in Figure 19 to oscillate within a zone two to three nautical miles of each 

side of longitude 79° U71 TBT« It is the appearance and disappearance of the 

other speed maximum on the left side of the current which gives the impression 

that the speed axis oscillatesmore widely. 

Another feature of interest uay be seen in Figure 21 giving sea surface 

temperatures. The sea surface temperature, as one goes eastward from Miami, 

may rise steeply to a maximum as in cruises T-311B and T-323 or it may change 

but little as in T-320B. The T-2U0 and T-315A cruises-show sea surface 

temperature varying in still other \vays. The feature to note is that the 
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so-called temperature axis is discernible only in T^311 and T-323* 

TT _1 i  J   — 1, . — J x x    3J x     *_„XU^.». «fi«4 -TOO + O + T nn (-if* t.llP 

association of surface current to mass distribution is the relation between 

XT —i x    i • L --^     j j        JJ L     _i ^o     — A   • T rtn    n«J     OAfi   mQ+a*< •-:;=   oiicsi-p-ocii.  iiuxj-iiunottx   i/euipcra.ture   grctu.j.eji o   OUSBI-VBU <a.u  4-Ov/  aim   <-u^  U^W-J. 

depths and observed zone of strongest current shear at the surface. This re= 

lation has been observed in most of the transects. (See Figures 1, 2, 11. 

12, Ik,  13> and 16,) in all cases with the exception of Figure 10 the area 

of greatest horizontal surface velocity shear on the west side of the axis 

lies above the region of greatest horizontal temperature change at 100 and 

200 meters. Figure 13 shows the area of greatest temperature change slightly 

west of the maximum surface velocity shear. The observations in Figure 10 

dp not seem to fit into the general pattern as shown quite clearly in the 

..other figures. With such high surface velocities so close to shore, there 

must have been a larger maximum shear much closer to the Miami shore than 

usual, which would mean that the area of greatest horizontal temperature change 

at 100 and 200 meters was well to' the east of the velocity shear. 

Mo obvious relationship has been found so far between temperature 

and velocity structure on the east side of the axis. 

Direction of flow.  According to observations by the GEK the direc- 

tions of flow in the Straits of Florida is not always true north. Most 

of the observations show a flow with-a small easterly or westerly component. 

Figure 20 has been devised to show the direction of flew for all the ob- 

servations. The horizontal scale indicates direction in degrees of the 

compass, and the vertical scale represents the longitude M th west at the 

bottom and east at the top. 

In December the flow was close to 000° in midstream, with an easterly 
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component on the east side*    In February all the observations but one she/red 

CZCLO UtSi.JLJr      <iwii»iyv*iwii UC s In midstream the flow was generally towards Q17v. 

In March there were easterly components from 78° 5*0' W eastward, and wes- 

terly components along the western edge and easterly components along the 

eastern edge with directions very close to true north in midstream. 

For the winter and spring months most of the observed current 

directions had an easterly component from 79° 55' W eastward. The easterly 

component is small between 79° 55* VJ and 79° 35' W, the region of highest 

surface velocities, but they increase in magnitude as the EUiama Banks are 

approached. For thfe latitude a majority of easterly components would be 

expected due to centrifugal force. Further north in the Straits the Current 

may show increased westerly components. The greater part of the observa- 

tions along the western edge showed a small westerly component- Tidal ef- 

fects influence the direction of flow especially near land. Drift cards in 

plat tic envelopes have be eft'seat'" adrift, but" none has been returned. A re- 

lationship between direction of flow, width of current, transport and lunar 

phase and declination has been sought but \7ithout results. 

Starting with Pillsbury, almost all studies on the Florida Current con- 

tain references to the lunar effects on the Current.. Even.the local sea- 

men relate the velocity of the Current with the phase of the moon. Present 

data on/this aspect are inconclusive. 

Future plans. It is intended to continue this type of current obser- 

vation thus icompleting a yearly picture of current velocity, position of 

axis and axes, directions of flow and transports. A Direction Range Finder 

and radar has recently been installed on the vessel so that accurate fixes 

may be obtained when out of si nht of land, thereby eliminating one of the 
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l nr,  I _ .Northern component injrnots as recorded by G.E.fc?.d_ 
.75 ?.lo   2.Bh 3.12 3.02 1.99       i.UU 1.50    ,90 

Approximate tine  in hours for component!. 
l/k 3/fU 3/4 1 i 1. 1| 

-v    /I 

. N. miles set according to G.E.K. j 
2.06 I4.19 9.31 X0.33       17.32!    13.76 15.26.15.U8 

\ 
\ \ 

x 

80°00'YJ 

>•• 

VA 

Actual set 
21.b n. iaij.es 

-.G.E.K.  set 
15.U3 n. miles 

\ 

\    1 

N. 
\ 

7?°30»V 

^i^nire 18      A TYPICAL G.E.K. TRANSECT OF TIL. FLOIcIDA CUIOENT 

C COURSE AS IiF)ICATED BY ACCUilU; ATED G.E.K. FIXES 
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assumptions in the transport computations. . 

This project is trying to obtain- a bathypitotmeter in order to measure 

the variation of speed with respect to depth. This would be valuable in 

determining the relation between GEK velocities, transports aid the depth 

to the first strong thensccline. 

Observations on the Y'estern Edge of the Florida Current 

No continuous plan of observations has yet been attempted along the 

western side of the Cm-rent, but a few notes are worth presenting from this 

area at this time. It is an area of large changes, in temperature, current 

velocity, perhaps of current direction, arid in color* There may be an area 

of convergence just west of the 100 fathom line. 

One cruise was made in this vicinity in order to compare surface cur- 

rents as measured by a free floating pole buoy (12 feet, 3 by 6 inches, 

weighted at the bottom by a in-foot rope and scrap iron; above the surface 

was a 2-foot stick with small flag attached), with those made with the GEK, 

Below are the results. These observations were made along Miami Beach. 

The first set was made as close to the Miami sea buoy as possible- 

TABLE 5 

Depth   Drift E-j.oy GEK 
Favioms vej.cca.ty cm/sec velocity K Factor 

tt 

l?0r.l!40 

l£0 

153 

22U 

211 

8? 
.average 

of 3 

162 

of 2 

152 
average 

of 3 

1.76 

1.38 

1.39 
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On March 17, 195'3, more observations were taken in what might be a 

convergence area (see Figure 30). The vessel passed through the Miami jetty 

at 1910. Immediately two areas of color change were noticed about 200 

yards apart. Slicks running north-south were along the sharpest color 

change that ran close to the luiaai sea buoy. Ju3t to the west of this 

buoy was a heavy crude line made up chiefly of Sargassum weed. 

The same type of drift buoy was used to measure the cxirrent velocity 

and direction. This was set adrift in blue water (Gulf Stream water) and 

drifted 1.9 miles in an hour toward the sharp color change. It was then 

placed slight?-y to the west of the color charge, in the strip of greenish 

water. In an hour it had drifted 0.5 miles to the color change. The buoy 

\ma left to drift on the color line, and its position was found every hour. 

By 12U0 it had drifted 0.7 miles and by 13U3 it had drifted 1,2 miles fur- 

ther. Between 1352 and 1U-2 it drifted 1.2 miles, and by 1600 it had gone 

another 0.9 miles,. Al: this time it remained on the very distinct color 

change line. 

Slack ebb was at approximately 1100 and maximum ebb flow at lUOO. 

The increase in velocity of the buoy is related to the increase in ebb flow 

at this time. During the third drift period it was noted that the area 

between the two color changes h: d decreased to about 100 yards. The eastern 

color change line, the stronger, showed a crude line and north-south 

slicks. The western line dec  shewed north-south slicks- but the color 

change had weakened. By 1230 the area in between the two lines had vanished 

leaving a slick area of about 25 yards, These slicks were no longer north 

and south; they showed no pattern of alignment. The wand had shifted into 

the east and was between Beaufort Force 2» 
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XCu. 

In between times of checking the location of the drift,GEK obser- 

vations were made in deeper water to the east. This data seemed to be quite 

consistent. The direction of flew had a slight westward component which 

would account for the crude line just to the west and would also indicate 

an area of convergence. An area of strong velocity shear was recorded four 

times by the GEK. This area was so marked on the record that it was possible 

to predict its location the fourth time that it was passed. East of this 

shear zone the observed current assumed a flow with a smaller westerly com- 

ponent, and further to the east it may have taken on an easterly component. 

This would indicate an area of divergence* If this were the case, there may 

exist here a band of water moving north in a spiral flow pattern. 

Antilles Current Investigation 

An attempt was made to discover the existence of the Antilles 

Current. On February 13, 1953* the T-19 left Harbor Island at Eueuthera 

Island steering a course of 055° T. Bathythermographic observations were 

made every half hour and GEK fixes were made every hour. On the return leg 

four hydrographic stations xrere planned, but the wind T&S SO strong that 

this plan had to be civen Up after the first station. 

Figure 31 ^resents the r~fj' its OJ i>he BT snd GEK obo^rvat.ion3» The 

arrows, representing current vectors, are alon^ the dead reckoning course 

of the ship. The temperature-depth profile with depth scale has been drawn 

beneath the current vectors. The return leg, slightly to the north, shows 

a few current vectors, Because of high winds and fish attacks on the GEK 

cable, operations had to be suspended. The first hydrographic station was 

made at the end of -he 055° course at 26° 5l! N, 7b,° 11» W. At that time 

the opinion was that the Sargasso Sea had been reached, and so there was no 
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point in going further to the northeast. The assumption was correct at. this 

station produced temperature-salinity correlations that correspond to those 

of the Sargasso Sea, as shown by Iselin (1936). The T-S correlation for the 

water down to liOO meters does not duplicate Iselin*s figures as closely 

as does the xvater below that level, 

Several conclusions have been dravn from this cruise. At tie time 

of observation no "organised" Antilles Current was found. In its place two 

distinct current patterns, having apparent cyclonic patternss were found. 

These are closely associated with the distribution of density as given by 

the BT observations down to about 700 feet.  (See A and B on Figure 30 for 

location of these two current patterns,) At the location of the cyclonic 

circulations, the thermocline is seen to rise to its shallowest depth in 

accordance with the geostrcphic current principle. Otherwise, the thermo- 

cline as a whole remains levelj that is, its depth at Eleuthera is approxi- 

mately the same as at 26° $1! N, 7li° 11 • 17. There was no strong inclina- 

tion as found in the Florida Current.  The observed GF.K current of the 

outbound and inbound legs are in accordance grid appear to have been in- 

fluenced by the winds, but not so much as to alter the current as deter- 

mined by the mass distribution, For example, where' the 73° F isotherm 

rises to the surface, the GTC readings on the outbound leg were opposed by 

the light northerly winds, while at the same vicinity on the return leg 

the GEK currents were following the strong southeasterly wind, 

On May 17, 1953$  another attempt was made to study the Antilles Cur- 

rent region. It was planned to take a northeasterly course from the 

northernmost tip of the Little Bahama Banks. Several fish attacks on the 

BEK cables so lacerated them that thej became inoperableo Lacking this type 

«m« 
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of data it did not seem advisable to continue the cruise, as the correla- 

tion between OEK and BT data on the first Antilles cruise had been essen- 

tial to determine the current patterns. Also the i;00-eycle power supply 

converter for the Loran burned out. 
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